b # m # w if 

JAPAN PATENT OFFICE 



SU m. i$ # o # Si K IE IS £ ft X v> £ » m it T C <o th £ # ^ k IE « £ it r 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ai m. n b 

Date of Application: 



2 0 0 3 ^ 4 H 40 



as m m # 

Application Number: 
[ST. 10/C] : 



2003-101189 
[JP2003-101 189] 



Applicant(s): 



A 



2004^ 1B30B 



Commissioner, 
Japan Patent Office 





tfcltE#-^ ffilE# 2004-3004917 



#H 2003-101189 ^- v : 1/ 

[#«*] 

mm$r^] 0290785904 
[HfflB] ¥fi5cl5^ An 4B 

[&T5fc] 

[SB&tfttfllH] H01M 10/40 

[tt^fXtlgSf] m^p°pIHE^p n pJII6Tg 7#3 5-^- y--«c^a 
1*1 

[ft*] Jiim K- 

[ttWX«i©0fl mm^p n pJHE4bp D piil6T@ 7#3 5-^- y--*fc5*;#tt 

1*1 

[ft*] iiSffl « 

[&ffiJLl*mffi] m^p a piHE4bp D pill6Tl 7#3 5^- y--»^tt 
l*J 

[ft*] 

[Stt»U#-^] 000002185 

[ft*Xt±*fa] y--tteS;#tt 

[ffcSA] 

[»J#-*r] 100098785 
[#S±] 

[ft*X(i*^l #-115 

i^m-^m^] 019482 

[*flft<fe£] 21.000R 
[%#*] 9!*ffl» 1 
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&m 2003-101189 



[w*%] mm i 

mfow i 

9708092 



W ffi 2 0 0 3 - 1 0 1 1 8 9 ^- v : 1/ 

imM&l] l(Cu), -vffr (N i ) , f-* > (Ti),l(Fe 
) J: 0**0 A (Cr) ^tb&aSO^ *>*>4?fc< & lft£^frS«#<h N 
CO*m#M£tt<b*i*:*-^it (S i) 2£{i^-?-^A (Ge) 

Ml £ 

[»#£2] 'J^A (Li) t&JKKffc^fc^L&i/^JKTC&fcS- 
-O^mffcKt^t^ti*:^ if (Si) J/cli^v-^A (Ge) 

^ S i ^ - A <0f ftfc J: ^b^i^ f> ^ a So H W^^; < t i> 1 
-f, tf»o, ^ f i lit* ;w - •) A J: ^t^ti^ ^ ^ SO H 

v » r t l r v > & i t *mwi t -r %> m&m 2 tm<v mm 0 

umme] mum^mm tmmmmm ttt. fio^< ti>-mz& 
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# m 2 0 0 3 - 1 0 1 1 8 9 ^- v : 2/ 

2 ie«^mSo 

[WMI9] miS»m#:{i> i(Cu), --7>r)V (Ni),f^(T 
i ) , & (F e) iJi^nA (Cr) d *><7>^& < <h & l®^ 

tsz-t* ft wl t-th mim. 2 1 mo mm* 

[itf io] Mtmmm&. m (c u ) fcct^-yy^ (no <r>n% 

im&TM i i ] mtmmm^m^a. 5 0 nmw 1000 nm^TO 

[IS^l 2] IESi3J:0 f ftffit*tc**KS:«x.fem*-C*o-C, 
HufSft«(i, KCu), (Ni),f^(Ti),ft(Fe)i 
i^DA (Cr) ^fb&&Sf<0^ -t><7)^& < i: & 1 tt£^tr*f|#t, Ceo* 
m^Hf^tt'btL/j^^^ (Si) S/cfi^v^A (Ge) <7)%.W& ZTfit^ 

[it 1 3] lEmn^rfnmtmzmmn^m^tzm^x^'ox^ 
mmm*. vt-vj* an t^mm^mirfmL^^mjtm^^m 
mfet, zcDMnm-mtbtitz'rjm (so ttz{tY)^~^A (Ge) <d 
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mm 2 0 0 3 - 1 0 1 1 8 9 V : 3/ 

[Willis] frie^fli*(±, ^^-^^tmm^mx^mmit^^m. 

^^T^Mltv^ ^ <h £#M<!:-t<l>fMt^ 1 3 ISic^m-rtlio 
3f2fc<7)m^o 

imitm 1 9 ] mm a. x vm^-m^ h%z>wt<D 

m 1 3 fsic^mttiio 

[!t^2o] mmmrnvfte, m (cu) , (nd , ( 

Ti).ft(Fe) &£Xf9VJ* (C r) &£Sf<7H -fc><7>^& < t & lff£ 
#tr- t ^irfmhi-^ff^i 3fE«o«rt!io 

[!W2l] Buf£jflJI/f fi, $0 (Cu) fciO^y*-^ (Ni) <Dn*> 

[lf*^2 2] Ht|f£ftMe^)¥^{±, 5 0 n mJ^_L 1 0 0 0 n mJ^Tt^ 
[0 0 0 1] 
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<$m 2003-101189 "5- v I 4/ 

[0 0 0 2] 

^m^^ft'fb^M^tLTv^o coitus*. &z:#:Sifet Lt'jf^A 
* o l ^ u 5l£ c & tt * 'J ^ * a r^mr&oft^ *^3ffi-e* * 

•Jf-^A (Li) £riM£it£*i-CV>&#\ ^^t*Hffl^t*i:tt 

[0 0 0 3] 

ftiS, ^>f^ (Si), ^A/Vi-^A (Ge) &&</Mi*X (S 
ifcSU, #It£i&2, #It»3#Bs 0 ) o c^atill eT^e^RisJ: 

mm ? h z. t # £ <t * n , Mmfctftmnrnt* —mt-t zzt # & o 
tile is tt * m^m^m^x t & »k mmm k & -9- >r * ^m^w k t> 

& «t * t* % i&m t tz nmm-r & z. t i> x& & <d t% # sew iznm z nmt 

[0 0 0 4] 

[HfrWfXM 1 1 
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mm 2003-101189 ^- v : 5/ 

iff P*3¥ 8 - 5 0 9 2 2 

2 9 4 8 2 0 5 tt®. 

ftmW-l 1-13 5 11 5f§r&m 
[0 0 0 5] 

[0 0 0 6] 

o 

[0 0 0 7] 

mm * mvt-r ztnexn&m 

*%WIZ £&m 1 Willi, m (C u) , - (N i ) , ^ > (T i ) 

, 0: (F e) teXXffuA (C r) frt>&Z>&<7>7 *><D'J?% < <h & 1 S^tr^fe 

o 

[0 0 0 8] 
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#@I 2003-101189 ^- v : 6/ 

[0 0 0 9] 
[0 0 10] 

^BJ3 t:i^,^2 <DW.m± , Mis J: t * UliS^fx./: & <7>-e£> o 
[0 0 1 1 ] 

<m^»j $ n * o 5 tt, mmm izx o ?»«/s t ws?sf <h ors^wj $ n 

[0 0 12] 
[0 0 13] 
[0 0 14] 

n i *±, #3&93<£>— nMof^^^m^o^^ffi^bLT^-r^o-e^)^ 
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#SS 2 0 0 3 - 1 0 1 1 8 9 ^- v : 7/ 

@Jf 1 2&£XmWkm 1 3»iC©0*C«*$tLTV»4 o rS^gJt 1 2*5 J: trout 
113(1, mmWl l©II»:MS*it^T4J:<, ItlCM? tiTv^r & 

[0 0 1 5] 

**fi:T-r&flb, iS4&«Jf 1 2 fc£x.*fl&2j7&*/h3 < * Offi!»Jt« 1 2 75> ? *m# 1 
[0 0 16] 

*-a>. mmnm 1 2 t^Mt^tixt^i lv> 0 ft&m 1 2(1, & 

^ • Wt4#, l 2 £*mf£l l fc^&ffcS^-CBlH 

•ItKJ:^ fStfll 20ltftl 1 frh<F>m&*WU-fhZ. biPC&bfrb 

[0 0 17] 
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^-v: 8/ 



[0 0 18] 

<7)M|& £ Jttfc Ltll 1 0 <0i * £ i§5 < 1" & - 1 § £ ^ ^ £ 

0 ^HOft^tfi: LTti, fllxJ£\ S i B 4 , S i B 6 , Mg 2 S i , N i 2 
Si, T i S i2 , Mo S 12 , Co S i2 , N i S i 2 , C a S i2 , CrS 

1 2 > C U5 Si, F e S 12 , MnS 12 , Nb S i2 > T a S i 2 , VSi 
2 , WS i 2 , Z n S i 2 , SiC, Si 3 N 4 , S i 2 N 2 O, SiO v (0 
<v^2) &&v>fiL i S i O^mfhiiZx, £fz, Y)V~?=.*7 2»<r>it&®tL 
Tl±, Mx-lf, G e 3 N4 , GeO, G e 0 2 , GeS, GeS 2 , G e F 4 & 
&v>f±G e B r 4 ri^lf <b*l& 0 

[0 0 19J 

[0 0 2 0] 

1 2 1±, stffife, fSffi^*3<t^ie^'b^*^d*)<o^^< 

1 2« • JRttH3J:4«[«*«IIMi-*ii:* , 'e#&t*H, *mfr 1 It 
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^-v: 9/ 



[0 0 2 11 

WlzfcCXtf') V -r>^t<Dy<^( > y-i<£^fzi><DTi> 111 

10 0 2 2] 

^fet 1 2 fi, ttz. mm&xmm^x oma^i i^^m^l^v^^ 

*m^l 1 £<7>#S<7)^&< t &-g|U;.fc^T^«#l 1 t^jbLTv^ 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 
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^-v: 10/ 



&< ti> imt&£itirzi><r>j)mt l<, mmm 1 3d, t&j&kji i 2i<7)# 
#M^*5^^T^K^flie 1 3 * ^ti»jn® 1 3 <Dmm7tm& 

ffiftR112t:, ££te^ft^ ? S>nct£ifeLT^>i>c £tW2 Lv> 0 ?f H/f 1 
3 ZfeVuMm l 2 cfcKJ: ^jcgf^^t, $jgg/l 1 3 <7)S 

$^KJf l 2^t>oiK^=S:WH|fiJi--5>c: t7& J T-#*^t>r-** 0 
[0 0 2 6] 

3 tffillfl 1 2 t^M^^^it^v^^t^^o lO^M 
[0 0 2 7] 

Affile 1 3 5 0 nrnttll 0 0 0 nmTOil^i^Hf 

* Lv^ 0 lt?*4:, 1 2 tlifio^iOTlCffoiSiS 

si 2^«jfiffi«*+«'tcfpfinii--5ifc-c§"f, ijsuip-t^&t, mx^m±t 

1 3<7)J?«^(i, glUVl 3j&*i&&K®l 2t^MLtv^f^ ^MCLT^ 
[0 0 2 8] 

;^)<t n %mmm 1 3 a, fiia^tiLtu^ dkmcl 

tUK Zomte. i^fil 2tit*i^^^f if:liy;U"7^-?AO# 

, 1 3 (i, iS&KJB 1 2 OilW^^ < t— ffitwKtfbtL-Cv^tf J: < 

Mil 2 £»WS-t*:*IJBP£*LTv»T<> J:v\, 
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^-v: 11/ 



[0 0 2 9] 
[0 0 3 0] 

^<b£&?¥<7)o*><7>^&< ltt^ii^^-ii-^- hci ^rS-^K/i l 2£Mj& 
iS$*4i^i:J: *)v»St>i 1 2MUUv^U ^*B&, 

'j>%< ti> l^^mzx^m^nmi 2^f^-r^zt^zx'o, ^taot 

(i, mmfal 1 ^fi^=5r< i:^-^Hi3V^-C*m#l 1 t^jtLfz^ 

nm 1 2«M$n^»o ^ia. mnvti 1 t^nm 1 2 ^fi^j: o-s-^t 
$ * tz *> h «£#b$tf % tz immmwm^r^mm * ft n <t n k 

1 2(i*m^i 1 t<D%-miz&\,*x i>^&itLK < ^m£-tf&z><n-T:\ >&mi<zfo 

r*>. *m#i 1 tmwmm 1 2 £<t>#m£j: ^M^^ctia 19 
|6]± $ -tt z> z. t tfx* # h m&tf*) %><dx\ Mmizfccxz. (omMm z ft n z 1 a* 

[0 0 3 1 ] 

ia «9ffMi-^cto^L^w. itft:i 1 ti&tynm 1 2 ^i«f^n*^ 



tttfiE#2 004-300491 7 



mm 2003-101 189 



^- > : 12/ 



[0 0 3 2] 

iinMt^o 1 2±izmmm 1 3^-cfM^ 

1 2 fc^&ffcLfcSBSJB 1 3«M£ft£o 
[0 0 3 3] 

moonm 1 2*<ta f »n« 1 3 zmm-r&m^m^&^mmt lt(4, 
4 *y-7°v>-7- u-f-7ri/—>3^tt, icvD ( 

Chemical Vapor Deposition ; ffc^llf J&;ft) &&2> v>(4 7°^ C V Dy£^# ? 
[0 0 3 4] 

£l±OIgi:«t r>, #!!x.(4\ 02 * fc(i|H3 K^Lrt: <fc -? 1 O^JSi" 

*o 0 2 14, ^Sil2Mfe Iffifti^liMia t)ML^t^- 
#!l£^U IH3J4, ffi^K* 1 2 fcj&iftiSfcJ: ^ffM L/zit£-<7>-#!l£^ LTv^ 

±j:®ftS*L4ilili 3(>iS«rKii 2^fficft$a^l^^ 0 

2l±jfe*L^S!»KIBI±OI«IHl7& f ^BSti: Ltiotv^M^v^t, ^Jjg® 
1 3(4?£t/Sf/f 1 2<0—m^WL^fi^m^^o 
[0 0 3 5] 

KDlil 0(4, ftilf, ^<7)<t 9 & — -^m?tb<^^^CfflV^lbtL^o 

[0 0 3 6] 
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^-v: 13/ 



>r >mt^t>ti&i>0>x'$>t)s wgtii yy'2 oi,zw&2titzn&x~$>&mmi o 

tfi$^:^t*^o >7°2 0 33<fc Ws£3&3 0 gfltii&li tttf) 

JfXtr y h 6 0 £^LT>^L#><?>C t tz«t •) SBfffl £*lt>>&<> ? 7°2 0 is 

[0 0 3 7] 

Ofi, $lxJi\ H«{£4 1 &«ft4 1 KI£tt^ ft 4 2 <t 

^wlt&o, *s$jk*4 2oi^»n 1 3 t^fSj-r^ iznmztix\<*2> 

[0 0 3 8] 

r»««4 2(i, #iU(i\ ffiftf t LT'J^^A^P^ioi^lMi-^-i:^ 

ft^ i @t fcfi 2 jmjLtfc^Tfc o > i&sufc. cxstm 

-fe^L i x mio 2 -es?*ii, 'J f Atttll^ftWi 

, —>xm.M<7yg.%:2>M&mi\:$:m2>z ttfx&hfrbx$>& 0 Miait 

mi&±<Dm&£mX& *) , tajxJin/^l/ h v >r)V<Dn -tb(D'J?% < tii — 

WfUv> 0 x litilW^tTOi: J: o TI^ I) , If 0 . 05^x^1. 

i o<n®.mn<n>m.x$>z>o ^(Dx^^^^^^m^mm^mit^j^Mi^mtL 

T(i; L i C o 02 &&WiL i N i O2 & £*>6 ? #^f «bft&o 
[0 0 3 9] 

fcfc, K«4 0(i. #iJx.fi\ ^«t*S*tfc^*>f >y-bifc<kLX&m$: 
-=S:f«L> dO^* 7 V «fc 0&&*«#:4 1 Kjfe* Ufc»$-£fc 
[0 0 4 0] 
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#M 2003-101189 ^- S J : 14/ 

5 0(±, m^l 0 tli4 0 fc£H5«iU Mi<7)ittCJ:^tI<?) 

[0 0 4 1 1 

■b/<I/-^5 0i:ii, -»<7)«j|?g-e^>i>mil?^^ft$nT\/^ 0 -looms? 
h <d v>tk^ i m. $ tz (i 2 tt&± * t xm ^x i> X v> 0 

[0 0 4 2] 

V Atlh Lt(i, #iRf£\ L i PF6 , L i C F3 S O3 &&v>(iL i C 
1 0 4 rfmfbtl, m<b<7)v^-rti^ltttfc(i2fiJ^±^rI^LTfflv^T^ «t 

[0 0 4 3] 

c\<D~#:mmt. M?Li$. in 0. mj§?« ? ^£ft£-t^p-* 5 o^=t 

?7m®4 0 LT, y ^2 0 <b^&3 0 £<D<=H;A*U -?-*i<b£^ 

[0 0 4 4] 

tij^ti, iSTOi 2<7)*m#i i ^^^Mm^wu^n^o &JHU11 3 
oi&mwm 1 2co«M^wj^tL^>o 'jf^/A^^xi, inn 
immm 1 3 tim-tzztiizxt), mmmt^nm 1 3 tvmz&m-f&t 
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^-v: 15/ 



[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 

-;-ki, 2(±, ^n-en, 4B<DftUfrz>nmz\aifr\<mz. 

(df|W| — ^|fijtcaWJ$*LTV^ 0 'J-Kl, 2 *±, #!)x.fi\ r;i^--7A, ^, - 
[0 0 4 8] 

i:iD»t$ntv^ 0 n§H9Jtt4A, 4Bli, 0!)xJi\ f'Jxf l/>7^l/A 

&mmiz£ y)K^izmm^tir^^o ftmuu* a, 4B£«;-ki, 2 torn 

^A5ii, U-Kl, 2 KttLTS&Sm&W^**^ 0flx.tf, ^'J-x^-l^, 
[0 0 4 9] 

[0 0 5 0] 
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^-v: 16/ 



u-* 8 o & <t tnsj&K* 9 o ^^Ltii u #(UL^^oT-abo, mn-mu 

0 0 H«fc «3&!I£*iTv>& 0 
[0 0 5 1 ] 

ifhiitzm^^Lxioy), m^mm i imummm 1 3 tnm-tz x i use 

I^titv^o ilf7 1, fSt/S® 7 2 8 0«ili, ^ft 

^tL±^L/j^1i#4 1, StlSl4 2&J:<^-fc/^-? 5 0 tW\mx3bZ> 0 
[0 0 5 2] 

mailt iw-c&^o 

[0 0 5 3] 

«£H£ii> Mz-imftJ-WmzX Vmi&ZtiX^Zo MftlrttntLXlt, m 
z_ ~? u y t jtm^foxb z> *° >; 7 y ft tf - >; r-* y &mf h*l Z> 0 

[0 0 5 4] 
[0 0 5 5] 

* -f > i o * «t crm* 700 zti^fi [z , $ n 

JRM9 0 HMt^o W^> < *«#:i l^aSSBU'J- Kl 0# 
Otttt* *m#7 1 OiMBK'J- K2 fcjfiFSMcJ: «)JR»)#^&o 

[0 0 5 6] 

#:^T\ mfllWJf 9 Ori^JfcStifcmSl 0 tti7 0 t**'<\s-9 8 0* 

gpn«iix-7 o i 0 o*&MLxw.mmmw3 zj&jR-tz 

[0 0 5 7] 

tBSE# 2004-3004917 
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-Kl, 2^»4A, 4Bt<7)r B li:iiff7^^5^}fAt'5o -tlC 
«fc *K HI 5 £ J: 6 Ktf L tz—XM.iet&fE&'t & 0 
[0 0 5 8] 

[0 0 5 9] 

1 1 o*ift*«W*fc < , fg&KS 1 2 <7)i*5K£ «fc miBis^^ 

<ti>im, IfflCli, ^iJ«t0 f - y^;K7)9*>O^^< fcfc ljtt«r^tp»R 
VI 3m4J:Ti:L^t, iS&KSl 2 fc*#Kfc<&R(S**Pffl-r&d 

1 3**i!»Ri 1 2 ^IKtCJ: KBUsitfiDUt 
Kfl^iS^KWl 2<7)«itra^»iJ-r^^i:^T-§^>o fog*, -*^>M# 

[0 0 6 0] 

ss^i i £m® mm 1 2 t^^c-r* j: -? £-r *u*, fs^g« 1 2 

[0 0 6 1 ] 

ifc, 1 3?>J¥*£, 5 0 nrn^il 0 0 0 nm^TtftLlf, Mffift 

i> o 

[0 0 6 2] 
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is/ 



[0 0 6 3] 

immm] 

[0 0 6 4] 

(H«J 1 - 1 , 1 - 2 ) 

i1\ f*2 0//mOlMfSJ; <0%&MW,fcl 1 Itit^e- J: *) 
-T^J: 0 &&Jp<^4 fim<DimHm 1 2 B^U ##fe«Jg 1 2_tH 

l^k-AlfftCJ: l9-y^£/,:li$U *9&&J9<^2 0 0 ^ mcojf mm 1 3 
£M:U ^l»!ll - 1 , 1 - 2W1I1 0£{«L£ o x&tyiVm 1 2& 

«t ^lifll® 1 3 <DW <^(i S EM (Scanning Electron Microscope ; t^SS^T-M 

mm j; D»ELfc, 

[0 0 6 5] 

#:v»tN fP$5?L/c|£»!l 1 - 1 , 1 - 2 1 0 £ffi^T, [1 4 Htf L£it 

g2 0 mm, m& 1 6 mmOrM >M?>— -^m^^^M L 7t«, ®H4 0 ii, 
I^^^liSS/.raOn/^FiijfH;^ (LiCo0 2 ) <Vffi*t, MM 

hifc'j *f-*j a : *-,f>77 y ^ : 7 -yfb^- r>= 9 2 : 3 : 5 co 

K*Jt-e^L, ZtiZftfkUX&ZN-J^-^en <j K>^ULT^U7 
L, H^3 O/zmcOT^^-^AJ: 4 1 K^fij LT 

, JnEEL-rfet/RJf 4 2 C £K«fc *M«L7tz 0 mft?^^(i^^-p>77 

h h £ * l : l (DMMitr-m^LtzmWJ-. >) *f- 

>y&iAX*$>2> L i PF6 & 1 . Omo l/dm3 J: 9 l,zmmZ J tttzi><D& 

m^fzo -t;*U-9 5 0 7'o tf l^S^ -r ;^*fflv^:, 

[0 0 6 6] 

LfeHttW 1 - 1 , 1-2 <7)r^lit:ov^, 2 5 TCo&ttT-esfcfifcfE 
Rlft*tfv^ 5 ^;H0S4«Hf^«r**fw 0 -eol^, 1mA/ 

cm 2 <DfcmiM®mxwmni±rf 4 . 2 vizm-t^tx-n^f^^. 4. 2v<d 
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MmS.-emffimmtfO. 02mA/cm2 \,zm-f2>tX~'ff\,\ mm&. 1mA/ 
cm2 <05E«afaffjK-C-mifeSEEri J 2. 5 V Kilt" & i TIto £o 5fc«£*T 

^n(±, ^itiiiijjioTrnncj: «9^^m^i o*3«to*mffi4 oo^tjfcms 

fem^M) X 1 0 0 t LT^tbL^io f#«btL7tj§*«r^ 1 H^i"o 
[0 0 6 7] 
[fU] 











(%) 


urn- 




urn 


(nm) 




mmm i-i 


Cu 


Si 




Ni 


200 




86 


1-2 


Cu 


Si 




Cu 


200 


m^t'-AM^ 


85 


jttfett i-i 


Cu 


Si 






0 




71 


Jt«0!l 1-2 


Cu 


Si 




Al 


200 




69 


Jfctfc0U 1-3 


Cu 


Si 




Ti 


200 


m*t-AMM 


62 


JtttW 1-4 


Al 


Si 






0 


m^-t'-Amm 


64 


Jfc«09 1-5 


Al 


Si 




Al 


200 


W.^rt'-AMM 


63 



[0 0 6 8] 

ttz, mmm 1 - 1 , i-2^*ti-^jt^ji-2, i-3tLt, 7;^-^ 
2 tmmzLxnmtLxw&ift&Ltzo ttz, mmmi-i, 1-2^** 
mi-i, 1-2 tmm-LxnmtLxnmmzftmLtzo it&mi- 
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<WM 2 0 0 3 - 1 0 1 1 8 9 ^- v : 20/ 

Ltzo ii:, itmm l-i-i - 5<Dmm^m^^x, mmm i - 1 , 1-2 tm 
m^Lxmkmmzftmtfzo itmn-i-i-5(Dr.>xmmz^xi>, m 

[0 0 6 9] 

iH^Wi^ III 1 3 «L, a«f$l 1 ± (^gUl 1 3 * 
>; a £: pTfg-e^ P5fl:£^ £ ?fM L & v >m £ tz (± - v >r kzx 19 m$c L 
£H»fll-l, l-2K<fc*U£, «)*j£U Ili^ML^ 

^ofcjfclfcm-l, *S#:£§MtcJ: OflUSU Wmm* t &!RMt& 
®i : &J&-rZ>T)l'$-VA{Z£ Qmi&LfzftMtMl -2, ffJRJI £ 'J -f- * A i: @ 
fcLfcv^^KJ: ij*jftLfcJttt0il-2, 1-3, il^7;K^-)A(: 

T^K-^AiaiiftL tzitmw i - 5 «t *) i>n^mmmwmtm btitz 0 -r 
&x£ z> z.ta>*frfr*Dtzo 

[0 0 7 0] 

(H»!l 2 - 1 - 2 - 4 ) 

fewnmi 2 zi&mmzx q&jrl. tii o*ft»Lfe 0 s-r 

, *m#:i 1 0 fxm<7)mmZtzU?-? y^m^Ltzo ^X\ ¥ 

i jum(D^4 mr^ t *° <j -7 ? -ft r-*> t £ 9 : i (DMAitxm^- 1 

o #:^t% .r ft £Jjnl±L T)vzf is k*3v»t 3 o ot;-e8R#Hiafc 

M3LT&*£S-£&::i:K«fc ^•mmnm 1 2 ^ML^:o rg&K® 1 2 £5fcj£L 
fc<a*>, f&l&K* 1 2^®(:I^e-^Ita(:J: t)m <£ 0 &&JS<^2 0 0 // 
mO&flUJf 1 3. i/ttimT-lf-A^-SCJ: l)- yt^i *) &£JS<^2 0 0 // 
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m<7)|Ii 1 3 L, 1110 fcffcSi L/wo &J£« 1 3 <7>Mfrii S E 

MK«fc OflMBLfco 
[0 0 7 1 ] 

tt^HWO 2-1-2-4 omii 10*, A E S ( Auger Electron Spec 
troscopy ; t-yxlfMS) fci^EDX (Energy Dispersive X-Ray Spec 
troscope ; xlw^-MIXi) IZX *) fr%tLtz 0 Z^ftsW:, Hi&fll 2 - 1 X 
fi> f&!fc»«l 2tit#l 1 t<7)^M#iSt-, iS&WIl 2^J:^*Sfrl 1 

oj&5wi^ji^\ ttc, mmnm 1 2 -h^mi/i 1 3 t<Dwmu^z, iswnm 
1 2&£zrmmmi 3<Dm^<D^mm%m^fitz 0 mm^-i mx 

vnmmi 3 1 2<h<9#®e^&< tfe-ajn^v^-cewKJii 2^ 

^ftLT^&.r fc**ttK$*Lfco -iiC^LT, HM^J2 - 2f(i, 1 
1 1 2 fc^imo— «©*T^&ffc£l*BLrt:o HJ&0O2 - 3 

Xii, 1 2 1 3 0|^ffiO— ajO^^tSrfllBL^o »J2 

-4tu iSWin^tfi 1 £&mv 1 3 t<o, ^ftl^flf^i 
ft L T v » & d <b ii mux § & ^ o tz 0 
[0 0 7 2] 

*ifc«2-l-2-4HW-r&Jt«ffll2tLr, Ili^ML^^C 
2 - 3 , 2-4 fc|SI«lJCLTliafc LTO«S4rf^«L3t 
o MK, HM$|2 -1-2 -4i3J:D f JtWJ2 0m^*fflv»T, 1 - 1 t 

nmz Lx~%MM*YmLtz 0 mmm 2-1-2- 4 a x vitmm 2 wr^t 

[0 0 7 3] 
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[H2] 





mm* 


mmnm 




mmmwm 
(%) 


urn- 




urn 


(nm) 




mmm 2-1 


Cu 


si 


mm 


Cu 


200 




83 


MMM 2-2 


Cu 


Si 


mm 


Ni 


200 




81 


^&(S#iJ 2-3 


Ti 


Si 


mm 


Cu 


200 




78 


mmm 2-4 


Ti 


Si 


mm 


Ni 


200 




76 




Ti 


Si 


mm 




0 




66 



[0 0 7 4] 

i2^^wj:^:, mmm 1 3£mu mmfoi i&±ifmmmi 3* 

11012- 1 ~2 - 4 Uctnti\ liM^^ffML^^o/iJt^M2 J; *9 «>S5v># 
»,||^^#^tL^ 0 ttttfeKJ: ^St/SCf 1 2 

v>T£, , J^^A < >:^ra'fb^^«L^v>^x^^^tf*«#:i 1 
&<b*^ r&&««i 2 t: 'J f ^ a h pTiftSF B 1fk^ L 4- v^I 

[0 0 7 5] 

£ fc, lfe« 2-1-2-4 frhftfrb X n #ilft£N^ 1 1 & 

i^MB 1 3 0^^^r-i'^t^#'fL-r^^m: I) -etifWL/:»J2 

- 1 ^%nm 1 2 &c£>it£*m#i 1 jsj^sm* 1 s^v^o 

flti ^ffcT&nSB-CS «r*o^HI« 2-4 ^i»^fM£^I^^ 
[0 0 7 6] 
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(mmm 3-1-3-6) 

mmm3- i-3-6&±zr)tmM3 1 lx, m^^-^mmm^x ^y^-? 
mi o£f«L*:o m®wm 1 2&±z/mmmi 3*>i?*iiSEMKj: n 

[0 0 7 7] 

m5isxvm6^7r,Lfzr.>kmma^mLtz 0 mmi o(±m;H4 0 tmm^Lx 
vmLtio mmnm 9 0 ^ u > t> h 4 2 . 5 k»% £ , tr u 

>*-^-F4 2. 5fi%^ 'Jf^AjS-ei-SL iPF6 15fi%i^ 
■7 r"> 1 0 f-fl/ h 6 onM%£*m&LX 

mffi2*ttzmmfomm*nm 1 orients? o^^-rtuc^u tsts 

£1*400 3-1-3-643J: C/Jt^U 3 <Dr.<kWm~^>^X i> , HJ40A 1 - 1 t |5J 

£^3^-t- 0 

[0 0 7 8] 
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1^3] 











W 


urn 






(nm) 




mmm 3-1 


Cu 


Ge 




Ni 


10 




72 


mmm 3-2 


Cu 


Ge 




Ni 


50 




81 


H^M 3-3 


Cu 


Ge 




Ni 


300 




84 


^M^J 3-4 


Cu 


Ge 




Ni 


600 




86 


MMM 3-5 


Cu 


Ge 




Ni 


1000 




78 


3-6 


Cu 


Ge 




Ni 


1500 




73 


it mm 3 


Cu 


Ge 






0 




69 | 



[0 0 7 9] 

msfrbftfr&xoiz^ nmm 1 3 £«L£f§«j3 - 1 -3-6^x^1 
mm3-i-3-6frbfrfr&£7i<z^ mmmwm&. rnmmi 3&m<%z>iz 

l&xz/wmm 1 3 z v ^ t£mmik&MZfcj&L%^£mttmz 

X <0ffi.J8.1rZ> X 0 Hi"tL(i\ ^M$14^r6]±^-e^^<!:^-e#. nmm 1 3 
<0/?^£ 5 0 nmJ-Ul 0 0 0 n mJ^T t -ftilf X *) M^$h%:ZnZ> C t ri*-C £ 
Z>z\ti)^fr^fz 0 
[0 0 8 0] 

mmm 4 ) 

m^nm 1 2 ^Mta^ML/^^ii, ^(±nwo3 -3 tmm^L 

Till O^^L/io ftiMWm 1 2(±, TOfiS 1 ^ m<DY)^- A 

tsi&^ffi^ft^^lit^'i^ y^e-VT-^t^s 5 : 5 : i o^smJt 
-Cfl^L^&^C N - ^ f ;v b°n 'j K> Lt^J^ 7 U - ^ftf - 
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L 7t: 0 ft«! L fcHitfliJ 4 is «fc t/Jt^J 4 (DWM 1 O^t, 3 - 

* i osiiijf^ tio * <r>$&zk i mmm 3 - 3 a x mmm 3 t 

[0 0 8 1] 
[£4] 











(%) 






mm 


(nm) 


&&&& 


Mti&M 3-3 


Cu 


Ge 




Ni 


200 




84 




Cu 


Ge 




Ni 


200 




36 




Cu 


Ge 






0 




69 


itt^J 4 


Cu 


Ge 






0 




33 



[0 0 8 2] 

^fML^H»U3-3 tratHtc, *tI&-r&Jt«W4 «fc *) ^>ilv^i»f 
[0 0 8 3] 
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• t, 



mm 2003-101189 



^-v: 26/ 



112*, *Ttf-A3K*£^tt«>*C«i£, ^fcciflfeoflMSS;, MCli, lift 
i:J;f)MLti, Pl»<7)^*|#^>:i^^ 0 Ii:, 1 3 

£ & c t a*-e £ & o 

[0 0 8 4] 

m<D%m& «fc ^hm^j k pi^ $ *i & i> <d -e it & < , ft * wz.it 

[0 0 8 51 

i/c, ±tmmmma^v f mmmxu, **#i lctsMii 2£*i-& 
ssi 0 tz-D\,*xm.wLtz-t)K Mn.i^t^nmt(Dm^, m<Dm^^Lx^^x 
4>±<, ttz, femmmtnmmt^fflizmtDmzmLx^xi) 

[0 0 8 6] 

[0 0 8 7] 

[f&0^<»*] 

j^>±im L7t: j: d izm^m 1 1 1 (D^-rtifr 1 ^niemos®, 

sfct±, mutmi 2^^lw*^2 5<D^-rtifrimizum.<7)mmz£tiit, m 

fltx. * <fc ? K t £?>T% U * A co#«p B ^b^^ffMC# ^ *m#Wl»i£B£ 
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•c§* 0 fSttJMfc:, $po&£^- v^<7)^ *><7)^& < t& li^ttfS 

[0 0 8 8] 
[0 0 8 9] 
[0 0 9 0] 

H^> lSE«o«€, *fct±, W^2 2SB*W>«jfeKJ:;h.tf, MB: 

«OJ?<&£, 5 0 nmJJJUtl 0 0 0 n m&T t "t & £ "9 LfcOt, ftffi#1*fe£ 
f£T $ - £ * < , ?»S?Jf *»R OR*&*«l«yi-4 - t § & o 
[0 0 9 1 ] 

AzS. tc is tt & B ft * RS ibi" & z. 1 7> ? -e # £ o 
[Ell] 
I® 2] 

I® 3] 
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[04] 

H 1 U^Lfcm^^fflv^j-^m?i!i<7)1»^^^1-»fM[n?^)^ 0 



[EI5] 
[06] 

El 5 C^L^lItS^V I -V I^H^o/cfM^^i-^MBI-C^^o 

1, 2->;-K\ 3-«S#0#> 4 A, 4B-^mt 5-t*7^1/A 
, 1 0, 4 0, 7 0-SI, 11, 4 1, 7 1 2, 4 2, 7 2 -f& 

tJg*> 13-Iil, 2 0— flirty 7\ 3 5 0, 8 0--b^I/ 
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miEijf 2 0 0 4 -3 0 0 



[13 4] 
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2/ 



20 11 




60 30 41 42 60 



y 

40 

mm 
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[B16] 



10 



mm 

70 



71 72 



wmnm 

90 
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l/E 



[mm*] wmm 

Cu, Ni, Ti, Fe^WiCr4>t f OLii:#im!| 

m mm g -c^w w < t ^ * l * v > tch & «t v^&m %t o ^ % <n & & < 

#1 1 t±f&!&K« 1 2 t^Mtltfei), ffKB 1 3(if§^«» 1 2 t^MtL 

HI 1 
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tH I A 1 S f # 



§=-?§• [000002185] 
1 . M^fl B 1 9 9 0 ^ 8^300 

ft 0f ^^fPa D plllE^p D pJII 6TI 7 #3 
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